Routine chemical methods for the detection of occult blood in faeces depend on the peroxidase-like activity of haemoglobin and its iron-containing degradation products. The clinical value of these tests was first demonstrated by Boas (1901), using a method based on the guaiacum. test for blood described by van Deen (1861) . Adler and Adler (1904) claimed that the colour reaction given by benzidine was better than that given by guaiacum. The benzidine test has been modified many times, and the method of Gregersen (1919) [Lc/[Lg.). The labelled cells were washed twice and then resuspended in normal saline and reinjected intravenously into the patient, 1 ml. of the suspension being retained for subsequent use as a standard. Blood (5 ml.) was withdrawn, for determination of radioactivity, 20 minutes after the injection of the labelled cells, and every three days subsequently. Specimens were counted in a Phillips scintillation counter, P.W. series model, incorporating a flat li-in. (3.8-cm.) sodium iodid2 thallium-activated crystal. At least 3,000 counts were made on each specimen to give a counting error of less than 2%. Each stool passed by patients studied by this method was collected and weighed. Chemical tests were performed on six small
Routine chemical methods for the detection of occult blood in faeces depend on the peroxidase-like activity of haemoglobin and its iron-containing degradation products. The clinical value of these tests was first demonstrated by Boas (1901) , using a method based on the guaiacum. test for blood described by van Deen (1861) . Adler and Adler (1904) claimed that the colour reaction given by benzidine was better than that given by guaiacum. The benzidine test has been modified many times, and the method of Gregersen (1919) in which faeces are tested on a glass slide was widely accepted until Needham and Simpson (1952) recommended carrying out the test on filterpaper. Benzidine is no longer obtainable in the U.K. because of its carcinogenicity and has been largely replaced by orthotolidine. " Hematest " and " occultest " reagent tablets, which contain orthotolidine and a hydrogen-peroxide-generating system, have been available commercially for several years. Hematest is the less sensitive and is recommended for use with faeces ; occultest is recommended for the detection of blood in urine but may be used with faeces if the patient has been suitably dieted for a few days before specimens are collected.
The most recent addition to the range of commercially produced simplified tests for blood is the " hemastix " reagent strip, a cellulose strip, one end of which is impregnated with an organic peroxide and orthotolidine. A modified form of this strip is now marketed in the United States as a test for blood and for free haemoglobin in urine. The value of the various chemical tests for faecal occult blood has been widely debated, and the subject has been reviewed by Hughes (1952) , Needham and Simpson (1952) , Thornton and Illingworth (1955) , and Steingold and Roberts (1961) .
Most authors think that the main defect is failure to differentiate between the peroxidase activity of blood and peroxidases of dietary origin. Interpretation of results is also complicated by the possibility that faeces may contain inhibitors and perhaps accelerators of the peroxidase reaction. These difficulties and uncertainties are eliminated by the use of the 5 Cr method for the determination of blood in faeces, first used in man by Owen, Cooper, Grindlay, and Bollmann (1954) . This permits a quantitative assessment of faecal blood loss, but the technique is not at present suitable for routine use. Although there was a reasonable correlation between the results of chemical tests for occult blood and the amount of blood lost as measured by the isotopic method, gross discrepancies were found in individual stools and were attributed to sampling errors by Bannerman (1957) , Ebaugh, Clemens, Rodnan, and Peterson (1958), and Cameron (1960 [Lc/[Lg.) . The labelled cells were washed twice and then resuspended in normal saline and reinjected intravenously into the patient, 1 ml. of the suspension being retained for subsequent use as a standard. Blood (5 ml.) was withdrawn, for determination of radioactivity, 20 minutes after the injection of the labelled cells, and every three days subsequently. Specimens were counted in a Phillips scintillation counter, P.W. series model, incorporating a flat li-in. (3.8-cm.) sodium iodid2 thallium-activated crystal. At least 3,000 counts were made on each specimen to give a counting error of less than 2%. Each stool passed by patients studied by this method was collected and weighed. Chemical tests were performed on six small samples taken from different parts of the stool. The remainder of the stool was homogenized with an appropriate amount of water in the tared container of a M.S.E. " atomix" homogenizer. The homogenate was weighed and samples of approximately 25-ml. volume were placed in a tared plastic container, weighed, and counted in the scintillation counter used with blood. The volume of blood in the stool is given by: Total c.p.m. in sample x weight of stool c.p.m./ml. blood x weight of stool aliquot The blood sample counted was that taken two or three days before the stool was passed.
Investigations
Three series of experiments were performed. In the first, the investigations were carried out on 90 unselected specimens of faeces received for routine investigation of occult blood by the department of chemical pathology. The patients were supposed to have been on a meat-and green-vegetable-free diet, but many were out-patients and adherence to the diet could not be established with certainty. Dependent on subsequent clinical and radiological findings, the 41 patients who had produced these stools were classified into two groups consisting of 23 likely to be bleeding (group A) and 18 unlikely to be bleeding (group B). In some cases several stools from the same patient were examined.
The second series of investigations were performed on 18 patients with iron-deficiency anaemia secondary to proved ulcerative lesions of the alimentary tract (group C) and 12 healthy volunteers, six of whom (group D) were given a meatand green-vegetable-free diet for four days before the stools were collected; the other six (group E) were investigated while receiving a normal mixed diet. One stool was obtained from each subject and samples taken from different parts of each stool were tested.
The third series of investigations consisted of a comparison of the isotopic and the chemical methods. Of the 10 patients (group F) studied, nine were admitted to hospital because of haematemesis and/or melaena; the tenth was receiving large doses of aspirin for the treatment of acute rheumatoid arthritis. Each of the 57 stools examined was divided into six portions for the purpose of chemical testing to study variations in the distribution of peroxidase-like activity.
All faecal specimens were tested by the routine orthotolidine test (subsequently referred to as the routine test), hemastix strips, occultest tablets, hematest tablets, and in some cases by spectroscopy. The hemastix strips were read at 15, 20, and 30 seconds and will subsequently be referred to as 15" hemastix, 20" hemastix, and 30" hemastix.
Results

Relative Sensitivities of the Chemical Tests
The results of the first and second series of investigations are summarized in Table I Routine.. 
Spectroscopic Test
The results of the spectroscopic tests will not be reported in detail. In every case the sensitivity in detecting haematin was even lower than that of the hematest and 15" hemastix. However, the spectroscopic test is sensitive for the detection of porphyrin degradation products of haemoglobin which do not give a peroxidase-like action. It is therefore particularly essential for patients to be on a proper meat-and green-vegetablefree diet, under which circumstances it is very useful as a supplementary test since occasionally stools may be encountered containing much porphyrin but insufficient haematin to give a chemical test.
Discussion
The more sensitive tests for occult blood in faeces, including the routine orthotolidine test, the 30" hemastix strip test, and the occultest tablet test, give an unacceptably high incidence of positive reactions with the stools of normal subjects taking an unrestricted mixed diet and with those of patients losing less than 2 ml. of blood daily, as shown by the radio-chromiumlabelled red-cell technique. When these chemical tests are used it is essential to prepare the patient for a few days with a meat-and green-vegetable-free diet, but even then false positives will still occur. The less sensitive tests such as the hematest tablet test and the 15" hemastix strip test gave fewer positive results with the stools of normal persons not subject to dietary restriction, but comparison with the results obtained with the isotope technique showed that they are not sensitive enough to detect clinically significant faecal blood losses with any certainty. These results support the conclusion of Illingworth (1963) However, it must be appreciated that there is a one-in-five chance that the result may be misleading, and it is questionable whether in these circumstances the chemical tests for occult blood should be retained in modern medicine.
Summary
The relative sensitivivty of an orthotolidine test, two tablet tests, and a strip test for occult blood in faces has been investigated.
In a separate series of investigations the results obtained with these tests have been compared with the amount of blood loss as estimated by an isotope method.
No value can be attached to the results of any of the chemical tests alone.
When equivocal results are obtained from clinical, radiological, and endoscopic examnations two tests might be used. A positive result using a relatively insensitive test would suggest bleeding; and a negative result with a more sensitive test would suggest absence of bleeding. However, false-positive results with the former and false-negative results with the latter are common.
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